Background {#Sec1}
==========

Ghana, a developing economy with a population of 25.37 million is located in the tropics and hence its population is affected by tropical diseases such as malaria, guinea worm disease, and buruli ulcer \[[@CR1],[@CR2]\]. Malaria is the dominant disease in the country, being responsible for about 33 percent of all outpatient attendants and about 49 percent of under five admissions \[[@CR3]\]. Effective treatment of malaria is therefore important for the health of the Ghanaian population. As a result, there is high government involvement in the provision of treatment of the disease \[[@CR3],[@CR4]\] and hence subject to institutions related to governance. The government constantly reviews existing methods of treatment and introduces new programs for prevention and treatment of the disease \[[@CR3]\].

A strong health system that ensures reduction in morbidity and mortality from diseases requires the active networking of many stakeholders such as government, the health sector, and community members. When institutions function properly, productive networking could enhance the ability of the health sector to provide effective treatment of diseases. Because people seek treatment in order to reduce or eliminate morbidity, enhancing treatment effectiveness is welfare improving to patients and the population as a whole. It is therefore important to know the institutional factors that affect the effectiveness of malaria treatment in the Ghanaian economy.

Effectiveness of treatment refers to the impact of healthcare on the health status of the patient according to the patient's evaluation \[[@CR5]\]. When treatment is effective patients' welfare improves. With public health facilities in the Ghanaian health sector providing care to a large percentage of the population \[[@CR6]\], improvement in effectiveness of treatment in public health facilities is likely to be benefited by a large percentage of the population. The objective of this study is to examine the effect of institutional factors on the effectiveness of malaria treatment in the Ghanaian public health facilities. The focus of institutions is mainly on the extent to which the institutional arrangement between health facilities and the government as well as between health workers and public health facility administration affect the effectiveness of treatment.

Institutional relationships in the Ghanaian health sector {#Sec2}
---------------------------------------------------------

Two main institutional relationships are of interest in the study. The first institutional relationship of interest is that between government and health facilities and this relationship is represented in the study as, the extent of decentralization in decision making, and the flow of information (on new treatment methods) from government to health facilities. The other institutional relationship of interest is that between health facility administration and health workers, and is represented in the study as the extent of decentralization, the flow of information (on new treatment methods) from health facility administration to health workers, opportunities for professional development of health workers, procurement process, and job satisfaction of health workers.

The definition of decentralization involves the transfer of responsibilities from a high level of government to lower levels \[[@CR7]\]. The literature on decentralization however presents several definitions using various approaches such as the public administration approach, the local fiscal choice approach, social capital approach, and the principal agent approach \[[@CR7]\]. The approach that is relevant to the current study is the principal-agent approach which focuses on the relationship between the government (the principal) and the health facility (agent), and how the principal can induce the desired behavior from the agent. Under this approach, decentralization involves the principal transferring responsibilities to the agent. Two levels of decentralization were of interest in this study: decentralization at the central government level, i.e., between government and health facilities (external decentralization), and decentralization within the health facility, i.e., between the facility administration and the health workers (internal decentralization).

As far as decentralization is concerned, public health facilities in the Ghanaian health sector can be divided into two: teaching hospitals and non-teaching hospitals. Teaching hospitals have autonomy in hiring health workers and can directly purchase drugs, equipment and other supplies and pay suppliers \[[@CR8]\]. Teaching hospitals then enjoy external decentralization. The non-teaching health facilities however are governed by the Ghana Health Services (GHS) and cannot hire health workers directly; neither can they purchase other physical inputs without approval from the GHS at the various directorates \[[@CR8]\].

External decentralization is expected to enhance the ability of the local health facilities to respond quickly to local needs \[[@CR9]\]. It follows then that a teaching hospital in the Ghanaian health system can quickly restock when it runs out of drugs or hire new health workers without waiting for the government. Teaching hospitals are therefore more likely to respond quickly to the healthcare needs of patients to ensure effective treatment. It is therefore hypothesized that teaching hospitals provide more effective treatment than non teaching hospitals. Internal decentralization is needed to enhance treatment effectiveness. Given that health workers are directly in touch with patients, they are likely to have information on patients' welfare issues. Involving health workers in decision making then is likely to enhance effectiveness of treatment. The study expects a positive relationship between effectiveness of treatment and internal decentralization.

Since methods of treatment change overtime \[[@CR10]\] it is important that information on new methods is easily conveyed from government to the facilities. In addition, adequate flow of information from administrators to health workers also ensures that new methods of treatment are easily communicated to health workers to improve the effectiveness of treatment.

Treatment effectiveness is likely to be enhanced if the procurement process at the facility level ensures that quality equipment and inputs are supplied. Good working conditions for health workers could improve job satisfaction on the part of the workers and hence motivate them to improve the quality of treatment input to ensure effectiveness \[[@CR11],[@CR12]\]. It is therefore hypothesized that the availability of these institutional factors enhances effectiveness of treatment.

Even though studies have examined the effect of decentralization on health outcomes, the focus of health outcome was on development of complication \[[@CR13]\] and hence patients who did not develop complications but did not fully recover from their illness were not included in the analysis. The current study focused only on malaria outpatients because using the treatment of only one disease makes comparison less complicated, and in this way the effect of various factors on effectiveness need not be linked to the type of disease. Contrary to the literature that has focused on development of complications \[e.g., 13\], by using effectiveness of treatment in general for patients who had received treatment from selected health facilities, the current study was able to include those who did not develop complications but were not able to regain the health status before illness.

Methods {#Sec3}
=======

Data source and description {#Sec4}
---------------------------

The survey data used for the study came from health facilities in three of Ghana's ten administrative regions as outlined in the [Appendix](#Sec11){ref-type="sec"}. The selected regions were the Greater Accra region, the Ashanti region, and the Northern region. The three regions were selected because the three public teaching hospitals in the country were located in those regions, with one hospital per region. The selected health facilities were three teaching hospitals, three regional hospitals (one from each region), twelve district hospitals (four from each region) and eight health centers (three from Ashanti, three from Greater Accra and two from the Northern region). Teaching hospitals were in general tertiary hospitals but they also had outpatient departments, and acted as the referral hospitals for the other hospitals. Administratively, Ghana is divided into ten regions and each region has a regional hospital that acts as the referral hospital for the region. Regions with teaching hospitals then had two referral hospitals with the teaching hospitals acting as referral to the regional hospitals as well as district hospitals. District hospitals acted as the referral hospitals to the health centers. The teaching and regional hospitals were located in the regional capitals and hence in large cities, while the district hospitals were spread over small towns and large cities.

The survey which was sponsored by the African Economic Research Consortium was done in 2010 and it involved interviewing patients, health workers and health facility administrators, with ethical approval from the Ghana Health Service on clearance ID: GHS-ERC:01/1/10. A sample of the questionnaires for the survey can be found in the Additional file [1](#MOESM1){ref-type="media"}. The authors obtained informed consent from respondents. The sampling frame for health workers was all nurses and doctors who have worked in the outpatient department within a month before the interview. In the case of patients, the sampling frame was all those who had received outpatient malaria treatment from the selected health facilities within a month to the interview. Each patient interviewed then had received outpatient malaria treatment in one of the selected facilities within a month before the interview. The patients were therefore former patients of the selected health facilities and were interviewed outside the premises of the health facilities. Information on patients' contact in medical records was not adequate because not all patients had phone numbers or house addresses. Using medical records to select patients then could result in a weak representative sample of the population as only patients with addresses, who are also likely to be the affluent in society, would be interviewed. The study then did not use information on medical records to select patients. The researchers then approached anybody they met on the street or in any house that they entered and asked them if they had received outpatient malaria treatment from the nearest selected health facility in the community or town or city within a month. The respondents who were selected for interview then were those who responded positively to the question and were willing to be interviewed.

To select a house, the researchers first went to the streets in the residential areas in the community or areas served by each of the selected health facilities. For each street, the houses in each block were given numbers and the numbers were written on pieces of paper. The researchers then randomly picked any three of the numbers and entered those selected houses for interview. If respondents in the selected houses could not be interviewed, a number was picked from the remaining numbers to select another house. This continued for each facility until the desired sample size for the facility was reached. Note that the larger health facilities such as the district, regional and teaching hospitals serve wide areas beyond the neighborhood residents, and so interviewing people on the commercial streets near these facilities ensured that people who lived far but sought care from the selected facilities were also interviewed. The method of selection used then is likely to cover a good percentage of patients who have been treated by the facilities.

The choice of sample size was problematic because information on population of outpatients treated was not available for all selected health facilities. The selection of sample size of patients and health workers therefore depended on the type of health facility with the largest facilities getting the largest sample size of outpatients. In general, one hundred patients were selected in each teaching hospital, eighty from each regional hospital, and twenty from each health centre. The sample size for the district hospital patients ranged between eighty and sixty depending on the size of the facility. The choice of exact numbers is simply based on financial feasibility. Again, due to financial reasons, only fifty percent of health workers who worked in the outpatient department, nurses and doctors, were interviewed in each facility. The unit of observation was patients and the sample size reduced from 2890 to 2248, after removing observations with missing values. Hence 642 patients were dropped from the data.

Sample {#Sec5}
------

Outpatients were used in the study for two reasons. First, since malaria was a very common disease, the study wanted to find the extent to which the various facilities were capable of treating mild malaria which is the basic disease. Second, health facilities were included in the explanatory variables. The choice of health facility is correlated with severity of illness as sick people are likely to choose quality health facilities and severity of illness also affects effectiveness of treatment \[[@CR14]\]. Since there was no variable for severity of illness and severity of illness is likely to be high among inpatients, the inclusion of inpatients could cause high correlation between health facility type and the error term. The use of outpatient is likely to ensure a uniform severity, mild malaria, and hence reduce any correlation between severity illness and the choice of health facility.

Empirical specification {#Sec6}
-----------------------

The empirical model used in the study is specified below:$$\documentclass[12pt]{minimal}
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                \begin{document}$$ {y}_i={\beta}_1+{\beta}_2{X}_{2i}+{\beta}_3{X}_{3i}+{\beta}_4{X}_{4i}+{e}_i $$\end{document}$$where *yi* is malaria outpatients' ranking of treatment effectiveness from selected health facilities. The variable is an ordinal variable with values between 1 and 7, with 1 representing poor effectiveness and 7 representing excellent effectiveness.

The *X*~*2i*~ is a vector of variables on patients' characteristics including age, gender, education and occupation. Since health deteriorates with age \[[@CR15]\], older patients were expected to have poorer outcomes than the young patients. Education is likely to enhance health as the educated individual is better equipped with information on health improvement than the less educated \[[@CR15]\]. Effectiveness of treatment was therefore expected to improve with the level of education. Since there was no information on income (a weakness of the data), the type of employment of patients was used as a proxy for income. The employment categories used were unemployed (control group), those employed in the formal sector and those employed in the informal sector. Another dummy was added for farmers and non farmers (control group). People in the informal sector are often self employed and so bear a higher opportunity cost \[[@CR16]\] of staying home when sick than the unemployed. Given that malaria treatment requires a lot of rest \[[@CR17]\], people in the informal sector are less likely to rest when they have malaria and hence are more likely to report low effectiveness of treatment. Formal sector employees are often able to get sick days off work to rest and so are likely to comply with treatment and hence expected to report a higher effectiveness of treatment than the unemployed. Farmers belong to the informal category and the rationale for the inclusion of a dummy for farmers was the seasonal nature of their work. Their opportunity cost for rest, and hence compliance with treatment is likely to vary depending on whether or not it is within the planting and harvesting seasons. Since the survey was done in the planting season, farmers were therefore expected to report low effectiveness than non farmers.

The *X*~*3i*~ is a vector of health facility characteristics. These are dummy variables for teaching hospitals, and non teaching hospitals which are further dummied as health centers, district hospitals, and regional hospitals with health centers as the control group. As already explained the dummy for Teaching hospital was used as a proxy for external decentralization and so its coefficient was expected to be positive. Regional hospitals in Ghana have more autonomy in procurement than district hospitals, and a similar difference exists between district hospitals and health centers. The coefficients of regional and district hospitals were expected to be positive implying better effectiveness as a result of the ability to respond more quickly to medical needs compared with health centers.

Two additional dummies were also created for the administrative region in which the facility was located. Since the data were collected from three of the ten administrative regions in Ghana only two dummies were created. The three regions are the Greater Accra region, the Ashanti region, and the Northern region which was the control variable. These dummies are linked to governance because Ghana follows the central government system of governance and the capital city is located in the Greater Accra region. Facilities located in this region were expected to have the best in effectiveness of treatment as a result of their closeness to the head office of the Ministry of Health. The Ashanti region has the second largest city of the country and the largest population and so health facilities in this region are likely to receive more attention from the Ministry of Health in resource allocation than the Northern region which is the poorest of the three. Two more variables, number of doctors and nurses in each health facility, were also added making the number of variables in the vector of health facility characteristics seven. The coefficients of number of doctors and of nurses were expected to be positive as increase in personnel, structural quality, could improve effectiveness of treatment.

The third vector, *X*~*4i*~, has six dummy variables on the institutional factors. These factors are external flow of information, internal flow of information, quality of instruments used, inclusion of health workers in decision making (internal decentralization), opportunity for professional development, and job satisfaction. All these factors were expected to have a positive effect on the effectiveness of treatment. External flow of information refers to the flow of information between government and the health facility regarding new methods of treatment. The internal flow refers to information flow between facility administrators and health workers. A fast flow of such information was expected to enhance effectiveness of treatment. Similarly, quality instrument was expected to be positively correlated with effectiveness as it enhances diagnoses and treatment. Finally, professional development and job satisfaction, because they improve the skills and motivation of health workers, were also expected to have a positive impact on effectiveness of treatment. The last variable in the model is the error term.

The institutional variables were originally all coded between one and ten, with one implying poor ranking and ten representing excellent ranking. With the exception of 'information flow from government to facility' which was provided by health facility administrators, the information in the remaining institutional variables was provided by health workers. For the purposes of the estimation dummy variables were created for the institutional variables. To create the dummy variables, first the codes provided by health workers in each facility were averaged. A variable was created with the averaged values for each health facility. A dummy variable was thus coded as one when the averaged code was greater than 5. For example, the dummy variable for job satisfaction was coded as one whenever job satisfaction was on average rated by the health workers in a facility as greater than five. The implication is that the facilities in which health workers rated their job satisfaction on average above five were, on average, satisfied with their job.

Ordered logistic regression was used to estimate the model. The choice of ordered logit was due to the nature of the dependent variable which was made up of integers from 1 to 7 representing patients' ranking of the effectiveness of treatment. The values in the variables were the observed ranking for the latent variable, *y\**, of the actual ranking. Letting *y*\* = *xβ* + *ε* where *y\** is the exact unobserved ranking of effectiveness of treatment; *x* is a vector of independent variables described above \[[@CR18]\]. When *y\** is equal to the lowest threshold, its observed value is 1 and the observed values increase until 7 for the highest threshold. With *yi* in (1) as *y\** and *xβ* as the coefficients and explanatory variables described above, the ordered logistic regression estimates the coefficients and the thresholds. A positive sign of the coefficient means that the latent variable increases with the regressor \[[@CR18]\]. SPSS, version 16, was used to run the regression. The thresholds were not reported as they were not of importance in the discussion. For ease of interpretation, odds ratios were reported.

Results {#Sec7}
=======

As shown in Table [1](#Tab1){ref-type="table"}, the average age of patients was 36.6 years. More than half (59 percent) were women. The proportions of patients in the Greater Accra and the Ashanti regions were about the same while that of the Northern region was smaller. The respondents were mostly educated at the JSS and SSS levels. Consistent with the Ghanaian labor market, the patients were mostly informal sector workers \[[@CR19]\]. As a result of the large number of district level facilities selected, patients who received care from district hospitals formed almost half of the sample followed by those in the health centers and then teaching hospitals. There were 38 public district level hospitals and 307 public health centers in the three selected regions. As shown in Table [1](#Tab1){ref-type="table"}, these two types of health facilities provided treatment to most of the patients in the regions. Further analysis of the data showed that the distribution of female patients over the facility type followed that of the data and more than half of the patients in each hospital type were women. The proportion of women (62 percent) in the regional hospitals and health centers were slightly more than those in the teaching and district hospitals where women formed 51 percent and 54 percent respectively of the total patients.Table 1**Characteristics of study participants and facilities (n = 2248)VariableTotalPercentage**Age36.6 years (average)Genderfemale1,32659male92241Greater Accra89739.9Ashanti86138.3Northern52621.7Education• Uneducated (control group)24310.8• Primary36016• Junior Secondary School (JSS)87939.1• Senior Secondary School (SSS)47020.9• Tertiary29713.2Occupation• Formal45020• Informal121454• Farmer22510• Unemployed58426Teaching Hospital33014.7Regional Hospital1195.3District Hospital1,08648.3Health Centre71331.7Females in Hospital Types• Teaching Hospital1717.6• Regional Hospital743.3• District Hospital58926.2• Health Centre44719.9Information flow from government to facility40718.1Information flow from facility to health workers172976.9Quality of instruments1,89384.2Internal decentralization92241Opportunity for professional development2,02189.9Job satisfaction1,65773.7

Table [1](#Tab1){ref-type="table"} shows that health workers in about 74 percent of the health facilities had job satisfaction. The administrators of 49 percent of the health facilities rated the flow of information from government to the facility as good or adequate. Again, health workers from about 77 percent of the health facilities on average, responded that there was adequate flow of information between the facility administration and the health workers. However, health workers from only 41 percent of the health facilities recorded decentralization at the facility level. More than 80 percent of the health facilities were rated by health workers as providing opportunity for professional development and following a procurement process that ensured the purchase of quality instruments.

Table [2](#Tab2){ref-type="table"} shows that most of the patients ranked the effectiveness of treatment above 4 implying that the health facilities were in general able to provide adequate treatment to malaria patients.Table 2**Patients' view on effectiveness of treatment, with 1 = poor and 7 = excellentEffectiveness of treatmentTotalPercent**1401.82502.23883.942239.9543819.5685838.2755124.5

Table [3](#Tab3){ref-type="table"} reports the odds ratio from the regression. The results on patient characteristics show that effectiveness of malaria treatment improved with age and that effectiveness was not affected by the gender of the patient. The odds of a patient with tertiary education, having the highest ranking of effectiveness versus the remaining lower rankings was 1.52 times greater than for the uneducated, holding all other variables constant. Following a similar interpretation of the of the odds ratio, the results also show that patients who worked in the formal sector also reported higher effectiveness than the unemployed.Table 3**Patient characteristics, facility characteristics and institutional factors associated with treatment effectivenessIndependent variablesOdds ratiosP-value95% confidenceInterval***X* ~*2i*~ *-- Patient characteristics*Age1.01.**024**1.0011.041Gender (Female)0.83.4700.7201.211Primary Education0.89.8150.7591.085Junior Secondary School1.02.**005**1.0051.601Senior Secondary School1.46**.018**1.4481.972Tertiary Education1.52**.005**1.5182.090Formal1.55**.004**1.5192.188Informal0.82.0840.6841.017Farmer0.88.3750.7341.129*X* ~*3i*~ *-- Facility characteristics*Greater Accra Region2.28.**000**2.0722.671Ashanti Region0.99.9120.8941.767Teaching Hospital6.33.**000**6.6706.933Regional Hospital0.57.**010**0.5030.914District Hospital0.98.8070.9681.358Number of nurses0.99.2570.9922.061Number of doctors0.99.4000.8391.354*X* ~*4i*~ *-- Institutional Factors*Quality of items procured1.13.4811.0781.857Professional development1.16.3711.1532.061Information flow to health workers1.04.**018**1.0071.567Internal decentralization1.39.3040.9381.410Information flow from government2.37.**004**2.0852.398Job Satisfaction0.87.7930.7881.210Variables with bold P-values are statistically significant at 5 percent significant level.

The results on the facility characteristics also show that, as expected, higher effectiveness of treatment was found in the Greater Accra region than the Northern region. The odds of a patient from the Greater Accra region choosing the highest ranking (7) versus any of the remaining lower rankings of treatment, was 2.28 times greater than patients from the Northern region holding all other variables constant. However, no statistically significant difference was found in the odds between the Ashanti and the Northern regions. Patients who received treatment in teaching hospitals found treatment more effective than those who received care in health centers. Specifically, the odds of a patient from teaching hospital choosing the highest ranking of effectiveness of treatment (7) versus any of the remaining lower rankings was 6.33 times greater than patients who received treatment in the health centers, holding all other variables constant. However those who received care in the regional hospitals found treatment less effective than those who received care in the health centers. For patients who received care from regional hospitals, the odds that they choose the highest ranking of effectiveness versus any of the lower rankings was 0.57 times lower than patients who were treated at health centers, holding all other variables constant. There was no statistically significant difference in effectiveness between health centers and district hospitals. Neither the number of nurses nor the number of doctors in the facility affected the effectiveness of treatment.

Only two of the institutional factors, the flow of information between government and health facilities, as well as that between health facility and health workers, were found to be statistically significant meaning that there was a relationship between effectiveness and the two institutional factors. The odds that a health facility with high flow of information between it and the government gets the highest ranking of effectiveness versus the lower ranking was 2.37 greater than a health facility with low flow of information, holding all other variables constants. Similarly, the odds that a health facility with high flow of information between the health facility administrator and health workers had the highest treatment ranking versus a lower ranking was 1.04 greater than a health facility with lower flow of information. In other words, effectiveness of treatment was ranked high in facilities with good flow of information from the government to the facility and from the facility administrators to health workers. The remaining four institutional variables were not statistically significant. Thus internal decentralization, quality of instruments used, professional development, and job satisfaction were not important in ensuring effectiveness of malaria treatment.

Discussion {#Sec8}
==========

The present study demonstrates that older age, a higher education and employment within the formal sector has a positive correlation with treatment effectiveness. The results on hospital characteristics showed that greater effectiveness was reported in Greater Accra region and teaching hospitals than other two regions and health center respectively, while patients from regional hospitals reported lower reported effectiveness than health centre. Thus it is possible that patients from the Greater Accra region were advantaged by their location in the same region as the head office of the Ministry of Health. The results on institutional factors showed positive relationship between information flow, both externally (between government and health facility) and internally (between health facility administration and health workers), and effectiveness of treatment.

The study also showed that increasing the number of nurses in the health facility does not necessarily affect the health outcome of patients in the outpatients department. The inverse effect of number of doctors on effectiveness could imply that the large facilities do not allocate enough doctors to the outpatient department and hence perform poorly in effectiveness. These results are contrary to what was found in the literature. Needleman et al. \[[@CR13]\] examined the relationship between structural and outcome quality. Specifically, the study sought to examine the effect of hospital staffing, focusing mainly on number of nursing care, on health outcomes. The paper showed that high proportion of hours of nursing care was associated with lower risk of patients having complications such as urinary tract infection. Stanton and Rutherford \[[@CR20]\] also examined the effect of nurse-staffing levels on patient adverse outcomes such as pneumonia and urinary tract infection. The study showed a negative relationship between patient adverse outcomes and the level of nurse staffing. A similar result might have been obtained in the current study if the variable for the number of nurses referred only to the number of nurses in the outpatient department.

Given that the teaching hospital variable represents external decentralization, the results here imply that giving more autonomy to health facility in terms of hiring of health workers, and in procurement can improve the effectiveness of treatment provided. Internal decentralization however did not have any effect on treatment effectiveness. Studies have examined the effect of decentralization on health outcomes. For example Robalino, et al., \[[@CR21]\] showed that fiscal decentralization in health facilities improved health outcomes in environments with high corruption but decentralization was less beneficial in environments with high ethno-linguistic fractionalization. Ethno-linguistic fractionalization simply refers to divisions according to ethnicity or language. When there is a high probability that any two people picked from a population belong to different ethnicities, health outcome is likely to be poor probably as a result of poor coordination \[[@CR21]\]. The Ghanaian population is made up of seventy-five ethnic groups \[[@CR22]\] and so it is possible that high ethno-linguistic fractionalization exists among health workers and administrators and hence impedes coordination. This could explain the weak impact of internal decentralization on treatment effectiveness.

Studies on the relationship between job satisfaction and health outcomes focused on the health outcome of health workers and not that of patients. For example, a study found that job dissatisfaction is associated with mental problems of health workers \[[@CR23]\]. There is thus paucity of studies examining the effect of job satisfaction, as well as the institutional factors examined in the current study, on patient health outcome or effectiveness of treatment. The results in the current study imply that effective treatment of malaria can still be provided even if health workers were not satisfied with their job.

The results on institutional factors also imply that in order to provide effective treatment of malaria, the facility should be able to receive information from the government on new methods of treatment and any such information should be relayed to health workers. Such information flow is more capable of improving effectiveness of treatment than even the opportunity for professional development. The statistical insignificance of the procurement process that ensures the purchase of quality of instruments used implies that health facilities that rated their procured instruments to be of high quality did not provide better effectiveness of treatment than those who rated the quality low. This could be due to government regulation regarding the types of instruments imported or procured by the health facilities. If government's policy ensures that instruments used met the set standard then variation in quality of instruments used may not statistically affect the effectiveness of treatment. A Pearson correlation between internal decentralization and the flow of information to health workers was 0.28 which is low. Thus, the insignificance of internal decentralization may not be due to high correlation with the flow of information to health workers. Internal decentralization then may be important for other aspects of quality of care such as attitude of health workers \[[@CR24]\] but not the effectiveness of treatment.

Limitations {#Sec9}
-----------

Since information on population treated by health facilities was not available for the computation of an appropriate sample size the convenience sampling method. The usual disadvantage of convenience sampling is the possibility of using a sample size that is not a good representation of the population and hence cause biased results. The disadvantage in the current study is the possibility that the convenience sampling method used might not maintain the exact proportion in outpatient population across the health facilities. Such a disadvantage was minimized by ensuring that the sample size for larger facilities was always larger than those for the smaller facilities. A second limitation of the study is that data on number of nurses and doctors per facility was not limited to outpatient nurses and doctors but all doctors and nurses in the facilities. The results on these two variables then were interpreted with caution. The data lacked variables that measure patients' income and length of training or working experience of doctors/nurses. Besides, the study did not compare the Ghanaian setting with the settings of other countries and hence the study is unable to generalize results to other settings.

Another limitation is that the results in the study were obtained from self reported data. The literature has raised concern over the validity of self reported morbidity. Subramanian et al. \[[@CR25]\] for example, used Indian data to show that self reported illness was positively correlated with respondents' socioeconomic status measured by the level of education. Thus respondents with high level of education were likely to report higher health status than the less educated. Such correlation is likely to bias the results on self reported health outcome so the current study validated the self reported effectiveness of illness by including patients' characteristics including their level of education in the regression equation. In this way the study controls for any bias caused by personal characteristics. The study showed higher effectiveness of treatment among patients with higher education level such as Senior Secondary and Tertiary. This is consistent with Subramanian et al. \[[@CR25]\].

Conclusions {#Sec10}
===========

The study has shown that in addition to patients' characteristics especially regarding education level, institutional factors are very important determinants of the effective treatment of malaria. The institutional factors examined were external decentralization, quality of instruments procured, opportunity of professional development, the flow of information between government and health facilities and between health facilities and health workers, and job satisfaction. Regional differences in effectiveness of treatment were also examined.

External decentralization, i.e., allowing health facilities some autonomy to hire and fire health workers and directly procure equipment has a positive effect on the effectiveness of treatment. The flow of information between health facilities and government as well as between health facility administrators and health workers were found to be also important determinants of the effectiveness of malaria treatment. Effectiveness of treatment was also found to be higher in the Greater Accra region than the Ashanti and Northern regions. Three recommendations are made for the improvement of the effectiveness of treatment.

There is the need for extensive study on the extent of external decentralization that could help improve the effectiveness of treatment in the non-teaching health facilities. Specifically, more studies are needed to examine how increased autonomy to health facilities in the hiring and firing of health workers as well as in the direct procurement of supplies needed for operations could improve the effectiveness of treatment. Secondly, national malaria programs should involve health facilities to ensure constant flow of information on new methods of treatment. In this way, facilities would be able to adopt new and effective methods of treatment at a faster rate and hence improve the effectiveness of treatment. Thirdly, policy adjustments are needed to ensure that other administrative regions have access to information of malaria treatment techniques as Greater Accra.

Appendix {#Sec11}
========

Source: <http://cdn.ghanaweb.com/GHP/img/pics/59387424.gif>.
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Additional file 1:**Questionnaire** [**http://www.biomedcentral.com/imedia/1226524392108155/supp1.docx.**](http://www.biomedcentral.com/imedia/1226524392108155/supp1.docx)
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